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CLOStJRE FOR FUEL-TANK FILLER PIPE 



The present invention lelates to a closure system for a fuel-tank filler pipe. 
Filler pipes on fuel tanks, in particular tanks on board motor vehicles, are 
closed off during normal use of liie tank outside filling periods. Closure is 
generally produced by means of a cap tiiat is inserted into the upper part of the 
S pipe while arotational movement is imparted to it so as to close the pipe in a 
liquid-tight and gas-tight manner. There are various types of cap, made of metal 
and/or plastic, sealing being produced by clamping a seal by screwing or by 
turning a key inserted into the centre of the part outside the pipe. 

The operations of removing the cap before filling the tank and of replacing 

10 this cap and closing the pipe after filling are usually carried out manually by the 
user or the filling-station attendant. When the tank has been filled, the cap 
sometimes might not be replaced, owing to forgetfulness, thus resulting in the 
loss of this c^ and in the pipe remaining open to the atmosphere for a relatively 
long time. During this period, liquid fiiel losses may occur and vapour escapes 

IS into the surrounding atmosphere. 

Witii the aim of preventing cap losses and the ensuing atmospheric 
pollution, closure systems incorporated into the filler c^ have been proposed, to 
replace the traditional cap. Improved versions of tiiese generally comprise 
blocking means for preventing said systems opening unexpectedly, for example 

20 during cleaning of the bowl (indentation in the bodywork where the filler pipe is 
located and that is closed off by the fuel flap) using a high-pressure cleaning 
device. Some of them are also provided with a protection shield preventing mud 
or dust being entrained into the pipe during tank filling. 

Thus, for example, plication BP 1415844 describes a closure system that 

25 coniprises an actual shutter (tiltmg plate), an anti-dust protection shield and a 
locking mechanism that acts on the latter via a control integrated into the 
dashboard or via die ignition key. A system of this type has the advantage that it 
incorporates the fimctions of locking and protecting against soiling (dust, mud, 
etc.) and vandalism. However, because the protection flap tilts when opened by 

30 the dispensing nozzle, soiling may fell off it and, during tilting of the shutter, be 
entrained into the filler pipe and, ultimately, into the tank. Furthermore, tilting of 
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said flap requires the provision of a space especially for this purpose, and fliereby 
increases the system's overall size. 

An object of the present invention is therefore to provide a closure system 
that incorporates a locking system and a soiling-protection system of compact 
S size that offers a lower risk of entraining soiling into the filler pipe and mto the 
tank. 

To this end, the present invention relates to a closure system, incorporated 
into a fuel-tank filler-pipe head, comprising a shutter and a protection shield for 
the shutter that is movable substantially in the same plane. Preferably, this plane 
10 is substantially perpendicular to the axis of the pipe (i.e. does not make an angle 
of greater Iban 45°, preferably than 30° and more preferably, than 15° relative to 
the petpendicular) in order to minimize the overall size and the risks of soiling 
&llingin. 

"Fuel tank" is intended to mean any type of tank capable of storing a liquid 
15 and/or gaseous fiael under varied pressure and temperature conditions. Reference 
is more particularly made to tanks of the type found in motor vehicles. The term 
^^otor vehicle" is intended to include not onfy cars but also motorcycles and 
lorries. 

The filler pipe is a pipe that communicates with the interior of the tank and 
20 allows the introduction of fuel. 

The tank and the pipe may be made of metal or of plastic. 

The closure system according to the invention is well suited to a tank/filler- 
pipe assembly of which at least one of the two components of the assembly is 
made of plastic. It is particularly well suited to an assembly of which the filler 
25 pipe is made of plastic. Preferably, this closure system itself comprises at least 
one component made of plastic. 

Elastic" is intended to mean any material comprising at least one synthetic 
resin polymer. 

All types of plastic may be suitable. Particularly suitable plastics belong to 
30 the category of Ibermoplastics. 

^'Thermoplastic" means any thermoplastic polymer, including 
thermoplastic elastomers and blends thereof. The term *^olymer" denotes not 
only homopolymers but also copolymers (binary or ternary copolymers in 
particular). Examples of such copolymers are, with no restriction being implied, 
35 random copolymers, linear and other block copolymers and graft copolymers. 
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Any type of thermoplastic polymer or copolymer whose melting point is 
below the decomposition temperature is suitable. Synthetic thermoplastics that 
have a melting range spread over at least 10 degrees Celsius are particularly 
suitable. !l^amples of such materials are those that have a polydispersitjr of their 
S molecular mass. 

In particular, use may be made of polyolefins, polyvinyl halides, 
thermoplastic polyesters, polyketones, polyamides and copolymers thereof. A 
blend of polymers or copolymers may also be used, as may a mixture of 
polymeric materials with inorganic, organic and/or natural fQlers such as, for 
10 example, but with no restriction being inplied, carbon, salts and other inorganic 
derivatives, and natural or polymeric fibres. It is also possible to use multi-layer 
structures consisting of stacked, integral layers comprising at least one of the 
polymers or copolymers described above. 

The aim of the closure system according to tiie invention is to perform the 
15 function of a c^ that closes, in a sealed manner, the upper part of the filler pipe 
outside tank-filling i>eriods with the aim of avoiding any escape and loss of 
liquid fiiel and vapour to the atmo£fphere when the tank contains fiiel, and also 
anycQiitaminationoflhefuelbymud, dust and other soiling emanating fi*om the 
outside enviroimient. 

20 Preferably, Hie closure system is incorporated into the pipe head, i.e. it is 

incorporated into a set of components that are mounted on the upper end of the 
filler pipe and form a head of which one part formed by a body covers the pipe 
and another part is inserted into the top of this pipe over a predetermined length. 
The closure system according to the invention comprises a shutter, i.e. a 

25 device closing of the passage for gases and liquids in the pipe. This shutter may 
have various forms. A particularly suitable form is that of a movable plate that 
closes off the passage when it is in the closed position. This plate may optionally 
be coupled to a rotary casing comprising a cylindrical opening (as in application 
FR 03.12782, in the name of the applicant, the content of which is therefore 

30 incorporated by reference into the present application). This plate may either 
move by means of tilting, pivoting or helical movement about an axis, or be 
movable by means of translation. It is generally subject to considerable 
mechanical stresses and therefore is advantageously metal-based (i.e. is made 
principally of metal, which does not exclude the presence of plastic and/or 

35 rubber components, such as a seal, a cover, a coating, etc.) 
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The closure system according to ttie invention also comprises a protection 
shield (which is, by definition, above the shutter when the tank entry is viewed 
fi:om outside the vehicle) that is movable essentially by means of translation in 
one plane, which (as mentioned above) is preferably substantially perpendicular 
5 to the axis of the pipe. Its movement may be either a translation movement or a 
pivoting movement about one axis (preferably parallel to the axis of the pipe), in 
which case movement is strictly in one plane. Alternatively, the movement may 
be at least partiy a helical movement around tiie pipe axis. In that case, the 
helical movement is preferably such that while the shield is movmg, it makes an 

10 angle of at least 20**, more preferably at least 30° and even at least 40** with the 
axis of the pipe. In one, preferred embodiment, the movement of the shield is 
first helical and then, a sliding in a single plane. 

As this shield is generally barely stressed mechanically, it may be made 
firom plastic. Polyacetal and, in particular, polyoxymetiiylene (POM) gives good 

15 results, especially given its good impermeability and chemical resistance to 
ordinary fiiels. Nevertheless, from a visual appearance and perceived quality 
standpoint, the use of a metal of the stainless-steel type - optionally painted - is 
preferred. This solution also offers the advantage of making it possible to reduce 
the thickness of the shield while retaining mechanical strength. 

20 In a preferred embodiment of the mechanism according to the invention, 

which gives good results both ftom the solidity and external appearance 
standpoint, the shutter has the form of a metal-based movable plate, and the 
protection shield is made from polyoxjonethylene (POM) or from stainless steel. 
Preferably, the system according to the invention also comprises a locking 

25 mechanism that acts on the protection shield and/or on the closure system below 
and/or on an auxiliary component of tiie system (control flap, for example). The 
system according to tixe invention may also comprise a phnrality of separate 
locking mechanisms that are able to act on different components of the system. 
In order to actuate said lockmg mechanism and thus, respectively, to 

30 lock/unlock the closure system, du-ect or indirect manual action by the user is 
required. 

^IDirect manual action" is understood to mean a direct physical action on 
the part of the user (the hand or finger(s), generally speaking). 

"Indirect manual action" is understood to mean the manual actuation of the 
35 control (push-button, switch or the like) of an actuator (for example, an electric, 
electromagnetic or pneumatic actuator) or a motor. 
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Advantageously, when indirect manual action is used, ite system is 
nevertheless designed to also allow direct manual action with a view to 
locking/unlocking the system in the event of a power fiailure, also. 

It should be noted that a sensor monitoring proper locking of the system 
S (indicator light or soimd indication) may be incorporated into the vehicle's 
passenger conq>artment, for greater security. 

With a view to rendering access to the filler pipe (and thus to the tank) 
taniperproof, it may prove advantageous to lock the opening of the fiiel fl^ 
using an electrical actuator integral with the centralized opening system (doors 
10 and other components that open/close on the vehicle). Alternatively, it is i)ossible 
to render integral with this system the activation of the locking mechanism of the 
closure system as described in the present application. When this mechanism is 
activated with the aid of an actuator connected to a control button, a simple way 
in which to achieve fliis consists in rendering the control button inactive as long 
15 as the centralized locking system is activated (locked). 

Numerous locking mechanisms may be applied to the shutter according to 
the invention, but some that are particularly well suited are described in detail 
below. 

According to a first embodiment (variant A), the locking mechanism acts 

20 firstly on the protection shield (either directly or via a control flap carrying Ihe 
protection shield), and sometimes blocks or sometimes allows the latter to open 
by means of a movement in a plane perpendicular to the axis of the pipe. 
Because the protection shield is "carried by" the control flap, it is understood that 
it covers it (preferably completely), that it is entirely integral therewith and thus 

25 moves at the same time as it does. 

According to this embodiment, retraction of the protection shield 
(optionally via a control flap carrying it) directly opens the filler pipe (i.e. also 
gives rise to retraction of the shutter - variant Al), or allows automatic opening 
of the filler via the action of a fuel-dispensing nozzle once the locking system 

30 has been deactivated (variant A2). "Automatic opening" is understood to mean 
opening achieved by means of the action of the dispensing nozzle alone, to the 
exclusion of any other mechanical stress. The dispensing nozzle is lhat which 
equips the flexible hoses of fiiel pumps at filling stations. 

An advantageous embodiment of the first option (automatic opening of the 

35 filler pipe (or tilting of the shutter into the open position) with the protection 
shield - i.e. variant Al) consists in a system comprising: 
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- 2 flaps (including a shutter flsqp and a control fisup carrying the protection 
shield); 

- a body provided with an axis (around which the flaps are movable in rotation) 
and recesses of appropriate form for guiding the movement of the flaps; and 

5 - a seal placed between the shutter flap and the body. 

In this embodiment, it is particularly advantageous to relieve the seal (i.e. 
to arrange for it to be no longer compressed) prior to the rotation movement of 
the shutter flap. To this end, the body axis is advantageously provided with a 
spring compressed by the flaps in the locked position and imparting a helical 

10 (and not purely rotary) movement to the fl^s, the guide recesses in the body also 
being of helical form and imparting a helical upward movement to the flaps. 
According to this embodiment, the form of the flaps and their coupling 
mechanism are such that a delay exists between the movement of the control flap 
and that of the shutter flap entrained by the latter. When Ihe system is in the 

15 locked position, the spring and the seal are compressed by the two flaps. At the 
time of unlocking, the initial helical movement of the control flap gives rise to 
decontpression of the seal. It then entrains Ihe actual shutter flap and opens the 
pipe to allow filling. 

In order to render the system according to this embodiment particularly 

20 leaktight (to dust, water, etc.), it is advantageous to provide the body with a 

cover comprising a hole for clearing the filler pipe in the system's open position 
and to design the protection shield in such a way that it closes off the hole of the 
cover in the closed, locked position of the system, but is movable and able to 
slide by translation over (above) the cover during unlocking/opening of the 

25 system, the control and shutter flaps being movable under (below) the cover. It is 
particularly advantageous in this case to provide the protection shield with an 
anti-dust seal 

An advantageous embodimoit of the second option (automatic opening of 
the pipe by means of the filling dispensing nozzle - i.e. variant A2) consists in a 

30 system in which the shutter consists of a plate and a rotary ring that collaborate 
via a bayonet system (as described in ^plication WO 03/010022 in the name of 
the applicant; and the content of which is therefore incorporated by reference 
into the present application), and the protection shield of which collaborates with 
the rotary ring either via a direct connection (common component involving the 

35 simultaneous movement of two elements), or via a rack system (the shield and 
the ring both being components equipped with notches for mutual collaboration). 
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In such a system, a translation movement of the shield in a plan perpendicular to 
the axis of the pipe gives rise to the rotation of the ring, which, in turn, allows 
opening of the bayonet system and therefore the tilting of the shutter via a thrust 
with the aid of the filling dispensing nozzle. It should be noted fliat in the 
5 bayonet system the collaborating parts are arranged, respectively, on the inner 
ajrlindrical sur&ce of the ring and over the periphery of the plate. 

According to a second embodiment of the present invention (variant B), a 
first locking mechanism acts on the shutter and a second locking mechanism acts 
on the protection shield to condition (allow or block) a translational movement 

10 thereof (in a plane perpendicular to the axis of the filler pipe, obviously). In this 
embodiment, it is preferable, during unlocking, for action to occur firstly on the 
first mechanism and then on the second mechanism, but locking of the two 
mechanisms should be simultaneous. Such a design makes it possible to ensure 
that the protection shield remains in position for as long as possible and is not 

1 5 actually retracted imtil it is absolutely necessary (in fact, for filling). 

According to a particularly advantageous ^bodiment, the first locking 
mechanism comprises a rotary ring and a plate that interact via a bayonet system 
as described previously. This first mechanism finfher comprises a rod connected 
to a bodywork flap (commonly known as the fliel fl^) on the one hand and to 

20 the rotary ring on the other. By means of the rod, opening of the fuel fl^ turns 
the rotary ring and thus unlocks the bayonet system. The second locking 
mechanism essentially comprises a mechanical device providing for the 
translational movement of the protection shield and a control button of this 
device, which is accessible once the fiiel flap is open and the locking mechanism 

25 of the shutter deactivated. 

Preferably, the 2 locking mechanisms of this embodiment (B) are integral 
such that re-closing of the fuel flap locks both the protection shield and the 
shutter. One way in which to integrate the two mechanisms consists in rendering 
both the rod and tiie protection shield integral with a component that slides 

30 around a common shaft parallel to the translational movement of the shield, 

during their respective movement, and in arranging for the movable component 
associated with the rod to entrain, during closure of the flap, that which is 
associated with the shield so as to lock the two mecham'sms. One way in which 
to achieve this in practice consists in causing firstly the movable element 

35 associated with the rod to slide during opening of the fiiel flap and then in 
causing the movable element associated with the shield to slide in the same 



wo 2005/025913 



PCT/EP2004/052157 



direction so as to become integral therewith, during its opening, in order finally 
to bring the two movable elements back into their startmg position by means of 
the rod when the flap is re-closed. 

According to a particularly advantageous embodiment, a retum spring is 
5 inserted between the 2 movable components, in a torsional arrangement around 
the shaft, and the control button of the second mechanism (that of the shield) is a 
push-button connected to a lever arm ending in a blocking lug for collaborating 
with the protection shield in order to keep it either in a closed position (covering 
the opening of the filler pipe and its shutter), or in an open position (retmcted). 

10 The closed position is guaranteed by means of a chamber (relief) especially made 
in the shield for the purpose of receiving the lug. 

The system according to this embodiment of the invention functions as 
follows: in the locked position, the blocking lug holds the shield in flie closed 
position and the torsion spring is in the rest position between the two movable 

15 elements. Upon opening of the fuel flap, the rod gives rise (in addition to the 
rotation of tiie ring) to the tensioning of the retum spring in the wake of 
displacement of the first movable element (that of the rod). By means of manual 
action on the push-button, the blocking lug releases the protection shield 
(emerges firom its ""closure" chamber), which, by relaxing of tiie return spring, is 

20 retracted and frees access to the shutter, which is then able to tilt through the 
effect of a timist by means of the filling dispensing nozzle, as described in the 
application WO 03/010022 mentioned above. Next, when filling has been 
completed and the flap has been closed again, the rod gives rise to the sliding of 
its movable element, which entrains the spring and the movable element 

25 associated with the shield in order to re-lock both mechanisms in their entirety. 

In the embodiments A2 and B described above, the shutter can be retracted 
through the action of a thrust directed against it along an axis parallel to the axis 
of the pipe head. Various means may be present in order to render the shutter 
retractable. One means that has yielded good results is a shaft integral with the 

30 pipe head and located at the periphery of the shutter, which can serve as rotation 
axis, lowing tilting of the shutter. In these same embodiments, the shutter is 
preferably held in the closed position by a return spring. A highly suitable spring 
is a torsion spring arranged around the shaft, witii one end integral with the 
shutter. 
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The poresent invention is illustrated in a non-limiting manner by Figures 1 
to 1 8, which illustrate certain particular cases of the embodiments Al, A2 and B 
described above. 
Figures 1 to 7: variant Al 
S The system illustrated in these figures comprises: 

- a shutter flap (1) and a control flap (2) carrying a protection flap (10), the 
movement of which entrains that of the shutter fl^ (1); 

- a body (3) provided witii an axis (4) around which the flaps (1, 2) are movable 
and which corqarises recesses (S) of helical shape for guiding the movement 

10 ofthe flaps (1,2); 

- a seal (6) aflSxed between the shutter flap (1) and the body (3); 

- a spring (7) compressed by the flaps (1, 2) in the locked position and 
imparting a helical upward (during unlockmg) or downward (during locking) 
movement to the flaps (1 , 2); 

15 - a cover (8) comprising a hole (9) for clearing the filler pipe (not shown) in the 
open position of the system and which is aligned with a corresponding hole 
(9')in1hebody(3); 

- an anti-dust seal (1 1) for the protection shield. 

Figures 1 to 3 show the system in the locked position, the spring and tiie 

20 seal being compressed by Ifae flaps (1, 2). Figure 2 is a section through the 

system of the figure in a plane intersecting the axis (4) and the flaps (1, 2), and 
Figure 3 is a partial view of the system of Figure 1 in which the cover (8) and the 
protection shield (10) have been removed. 

In this system, the protection shield (10) is carried by (i.e. covers, is 

25 entirely integral with and moves at the same time as) the control flap and it has 
been designed in order to close off the hole (9) of the cover (8) in the closed, 
locked position of the system and to be movable and able to slide by translation 
on the cover (8) during imloddng/opening of tiie system, the control (2) and 
shutter (1) flaps being in turn movable below the cover (8). 

30 By means of manual action on an unlocking control, an actuator (not 

shown) imparts a helical iqpward movement to the control flap (2), which thus 
releases the compression it was exerting on the shutt^ flap (1) and tiie 
underlying seal (6) and also, releases a positioning lug (12) for the shutter flap 
(1) (see Figures 4 to 6), Next, the helical movement of the control flap (2) 

35 entrains that of the shutter flap (1) (via a helical movement, also) and ends by 
clearing the hole (9) and tiius opening the pipe to allow filling (see Figure 7). 
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Retum of ihe shutter to the closed, locked position takes place via the same 
sequences as those described above, although in reverse (the control flap (2) 
entrains the shutter flap (1) into its closed position via a helical movement, the 
end of rotation of the control flap (2) entraining compression of the seal (6)). 
5 Figures 8 to 12 

The system illustrated in fhese figures comprises: 

- a plate (13) and a rotary ring (14) fhat collaborate via a bayonet system 
comprising recesses (IS) arranged on the inner cylindrical surface of the ring 
(14) and studs (16) on the periphery of the plate (13); 

10 - a protection shield (17) that collaborates with the rotary ring (14) either via a 
direct connection (see Figures 8 and 9) or via a rack system in which the 
protection shield (17) and the rotary ring (14) are both provided with notches 
(16). This system is illustrated in greater detail in Figures 10 to 12, Figure 10 
showing the system locked. Figure 1 1 showing a detail of the notches (17'), 

15 and Figure 12 showing the system unlocked. It should be noted that the 

bayonet system is shown only diagrammatically by means of the recesses (15) 
in these figures; 

- a ''dual efifecf ' actuator (1 8) that locks/unlocks the system by giving rise to 
the translational movement of the protection shield (17) resfpectively towards 

20 the left or towards the right in the figures. This actuator may be activated by 
means of push-button, which may, for example, by located in the filling bowl 
or in the vehicle's passenger compartment. 

In this system, the translational movement of the protection shield (17) 
gives rise to the rotation of tiie ring (14) (see Figures 8 and 9) and thus either 
25 opening of the bayonet system to allow tilting of the shutter ( 1 5) via a thrust with 
the aid of the filling disfpensing nozzle (not shown) or its closure. 
Figures 13 to 18 

The system illustrated in these figures comprises: 

- a rotary ring (19) and a plate (20) that collaborate via a bayonet system as 
30 described for the preceding figures; 

- a rod (21) connected to a fuel flap (22) on the one hand and to the rotary ring 
(19) on the other. This rod (21) is integral with a movable component (23) 
that slides around a shaft (24); 

- a protection shield (25) whose extension in the form of an arm (26) slides 
35 around the same shaft (24); 
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- a return spring (27) inserted between Hxe movable component (23) and the 
extension of the protection shield (26) and placed in a torsional arrangement 
around the shaft (24); 

- a push-button (28) connected to a lever arm (29) ending in a blocking lug (30) 
5 for holding the protection shield (25) in a closed position (covering the 

opening of the iSller pipe and its shutter) by insertion of the lug (30) in a 
chamber (3 1) especially made for that purpose in the protection shield (23). 
This system ftmctions as follows: in the locked position (Figures 13 and 
14), the blocking lug (30) holds the protection shield (25) in the closed position 

10 by its positioning in the chamber (3 1), and tiie return spring (27) is in the rest 
position between the two components (23, 26). Upon opening of the fuel fl^ 
(22) (Figures 15 and 16), the rod (21) gives rise to the rotation of the ring (19) 
and tensioning of the return spring (27) in tiie wake of the displacement of the 
movable element (23). Then, by means of manual action on the push-button (28), 

15 the blocking lug (30), emerging from its chamber (3 1), releases the shield (25), 
which, by relaxation of the return spring (27), is retracted and frees access to the 
plate (20) (see Figures 17 and 1 8), which can then tilt through the effect of a 
thrust by means of the filling dispensing nozzle (not shown). Next, when fDiling 
has been completed and the fiiel flq> (22) le-closed, the rod (21) gives rise to 

20 sliding of its movable element (23), which entrains rotation of the rotary ring 
(19) and also the retum spring (27) and the protection shield via its extension 
(26) in order to re-lock the assembly (a return, therefore, to the situation 
illustrated in Figures 13 and 14). 



